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COAIPLETE SPECaOFICATION 

Nucleosides and thdur Preparation 

to«»^\^^5 ^^-^ ^ coiporadon duly arganised and existing under the 

im ^ Ac State of New Jersey, United States af America, of Rabway, New Jersey, 
Umted Slates of Amenca, do hereby declare the invention, for which we pray that 

n L^^SIST^ ?f it is to be perfomied, to 

3 particidarlydescnTxdm and by the following statement 

This invention relates to nucleosides. 

•nc novd confounds <rf ifae present invcnlion have following structural 
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in which each of Ro and R^, which may be die same or difEerenti is a hydrogen or 
™22£n«f^^ a hydroxy, Q alkyl, amino^ Q., alkylamino, di(Q-, alkyl)amino, 
mercapto or Cj^alkylthio radical \ « j> » 

Compoiinds of the ppesent invention m^ be used in die preparation of various 
2 -methyl nucleotides, which may be useful in die study of nudeic add metabolism, 
oy tneir reaction with phosphorus compounds. 

^.rilFl^'^'^ ?^ ^^^^ spedfically mendoned abov^ are 

methyl, ethyl, propyl, mediylammo, dmiediylaminD^ ediylamino, diediyhmino, proovl- 
ammo, diprop>1ammo, chlorine, bromine, mediylduo, methyldiio and propylthio 

The aanpounds of die present inventian are prepared in general by a two-step 
process ITic first st^ m this proce^ Step A, is carried out by treating a 2^>tn- 
O-acyl-2-mediyl-D.nbofuranosyl halide of die following formula • 
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with a ehIoromHXuri-2j6-subsdtuted purine of ti>e fonnula : 



in a solvent to fbnn 9<23,5^ri-0-a<yl-^melilyl-i)-ribofu^aI»syI>2,6-substit^ 
puiinc intennediaTCS of the fnanula: 
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in whicfa each of R- and R, is halogen, hydrogen, hydroxy, C.-, alkyl, 
acvlC , ^laaiino. each of R', R" and R'", which may be the same or different, 
Tin a^l^o^Ta^ Xis a halogen atom. It is (.referrtd *a: essemiaUy mdno- 
metric Miounts of the reactants be used. The reactfon is preferably CMiied out in a 
Zi? A«^»C to particularly lOQoC to l^O^C, for a pen«^ 

of toe sufficient to complete the reaction. This time is usna^from 15 /o 5 
hours; the higher the temperature, the quicker the reaction The selection of die sol- 
vent is not iiponam as long as it is an inert solvent and that « k«J^,'»iJ^J! °^ 
about 250C to 150°C Examples of such solvents are benzene, dibmyl ether, cycio- 
hexanc, toluene and arlene, preferably toluene and xylene. 

m 23,5-tri^acyl-2:methyl.2)-ribofu«^ halides used as staning materials 
are daimedk and may be prepared by processes desaibed imd cbmied m the spca- 
fifflSf our copending apptotion No (1,187,825). 7^ese p™c«ses am- 

prise at^ting 2-C-methyl-D-ribono-r-lactone to form 23,5-tn.O-acyl-2-C-meiJiyl- 
^rflxnXvJaSonc, which is reduced with a dialkyl borane to produce 2.3,5-ni.O- 
acvl-2-C4nethyl-(«J)-D-ribofiiianose, which is further acyiated to fonn 1A3P- 
Mre1)-St2-cinethyl («j3>D-ribofur«K)se and converted into the nbofiiiaDOsyl 
halide by a halogenation replacement reaction in a suitable solvent. 

Those compounds of the present invention of Formula I', m which eadi of K.- 
Rk- is a hydrogen or halogen atom or a hydroxy, C,., alkyl, amino, C,., alkyiamino 
or di(C,.;aIkyl)amino radical, are prepared by basic solvolysis of Ae mtennediate 
9<2i4-tri-0-a<yl-2-methyl-I)-ribofuranosyl>2,6-sub$tituted purines (Formula IV ). 

This reaction is illustrated as follows: 



iaiie 
Soivoljfiii 





where in Fonnula IV' each of Rc- and R,- is a hydrogen or halogen «om or a 
hvdKKir. Cwi allql, acylamino or a<yl(C,-, alkyl)aniino radical and m Fonnula 1 
eirirf R.- is a hydrogen or halo^ atom or a C.> alkyl, hydroxy, ammo or 
C.Hi alkyiamino radical. 
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The solvotysis reacdon is carried out in the presence of a basic catalyst in an 
appropriate solvent preferably in a temperature range of from 5°C to 150^C, par- 
ttcularly 65«>C to 90^0, in a reacdon time of from 15 minutes to 5 hours. The lengtii 
^ reamon tune is dependent xq?on die temperature, the catalyst and solvent used, 
hxamples of basic catalysts arc alkali metal and alfcaline-eardi metal inorganic bases 
and thar corresponding alkoxidcs, solutions of ammomX amines and substituted 
ammes. Smtable solvents arc alcohols, preferably methanol 

In anothCT aspect of the present invention, those compounds of Formula V\ in 
which one or both of R." and is an ammo, alkylamino or difQ-g allq^l)amino 
^^T? ' ^ aminolysis reaction of those intermediate 9-(23,5-tri-0- 

acyl-2-methyl-i)-nT)ofuranosyl)-2>6-substituted purines in which tiie 2 and/or 6 ourine 
position is substituted with a babgen, desigmated IV", 

Tiie reaction is illustrated as follows: 
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where at least one of R," and R^'. is a halogen atom, R in die aminolysis reagents is 
a Q-j alkyl radical and one of Ra- and R^- in Formula F' is amino, Q.. alkylamino 
or diCG,-B ali5yl)ammo. * * j«umuu 

The ammolysis reaction is carried out in the presence of ammonia, a C b alkyl- 
^?^ Pf alkyl)amine, preferably at a temperature jBrom 25°C to 150<>C and 

preferably 85°C to lOO^C m a reaction time of from 15 minutes to 5 hours. Examples 
of ammes are mediylamme, dimethylamine, etfaylamine, diediylamine, propvlaminc 
and dipropylamme. ^ r 

In anodiff aspea of the present invention the compounds of Formula I"' in 
which one or bodi of Ra- and Rv is or arc mercapto or Q-b alWihio are prepared 
1 * reaction, the preferred reagents being diiourca and thidates of 

formula MSR, where R is C^.^ alkyl and M is an equivalent of a metal, preferably an 
alfcah metal or an alkaline-earth metal, although any mercaptolysing agent capabk of 
mtroducing a mercapto or C,-^ alkylthio group may be ua4 L the rcaction^dieme 

2^ of R^R'^' d R^^ <^"' ^""^ ^^"^^ ^ * ^"-"^ ^ 
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J^en the raercaptolysls reactant is thiourea the acyl blodcing groups R^ R" 
ai^R . are not removed and the resulting intermediate must be subjected to baac 
soh«)IyBis m order to obtain the compounds of die present invention. Compound V" 

rhe mercapiolysis reaction is carried out in the presence of thiourea <»: a metai 
,1 ^LrnS*-'^ ^iS^^**^^' preferably at a temperature of from 25^0 to 1500(1 particu- 
S^Lfl!^ J? ^ "^^^^^^ 15 niiraites to about 5 hours. 

Rr^rred are die alkah metal and alkaline^earth metal salts of alkylthiols, e.g. sodiam 
meilMneduokte, sodnnn ethanethi^^^ sodium isopropaneAiolate, potassium mediane- 
thioiate and calcium methaneduohite. "icu«uc 
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Representative of the novel compounds of the present invention are 
9-(2-methyI-i)-ribofuranosyI)-2-niethyipurinc 
9-(2-meihyl-D-ribofuranosyl)-6-ineihylpurine 
9-(2-methyl-D-nbofuranosyl)-2,6-dimcch^lpurinc 

5 9-(2-inethyI-i)-ribofiiraiiosyI)-2-ethylpunne ' 
9-(2-methyI-'D-ribofuranosyl)-6-ethyipurinc 
9-(2-mechyl-J[)-ribofuranosyl)-2,6-diethylpurine 
9-C2-niethyl-i)-ribofuranosyl)-2-pTopylpurine 
9-(2-methyl-i)-ribofuranosyl)-6-propyIpurme 

10 9-(2-methyl-I>-ribofuranosyl)-2,6-dipropylpurine 

9-(2-methyl-J!)-ribofuranosyi)-2-aminopurine 

9-(2-meihyI-D-ribofuranosyl)-6-aniinopurinfi 

9-(2-methyl-JD-ribofuranosyl)-2,6-diaminopurine 

9-(2-methyl-D-ribofuranosyl)-2-incthyIaminopurine 
15 9-r2.inetibyl-D-ribofuranosyl)-6-niethyIaminopurine 

9-(2-methyl-I)-ribofuranosyI)-2,6-dimcthyIaminopurine 

9-(2-nicthyl-D-ribofuranosyl)-2-€thyIaniinopurine 

9-(2-methyl-D-ribofuranosyl)-6-ethyIaminopurinc 

9-(2-niethyl-Z)-ribofuTanosyI)-2,6-diethyiaminopiirinc 
20 9-&-methyl-i)-ribofufanosyl>2-hydroxypurine 2" 

9-(2-methyl-D-ribofuranosyl}-6.hydroxypuiinc 

9-(2-meihyl-i)-ribofuranosyl>256-dihydroxypiirinc 

9-f2-methyl-i)-ribofuranosyl>2-meihyl-6-aininopurinc 

9<2-methyl-D-ribofuranosyl)-2-methyI-6-methyIaininopuri^ 
25 9<2-methyl-I)-ribofuranosyl)-2-inediylamino-6-methylpunnc 

9-(2-inethyI-D-ribofuranosvl)-2-amino-6-meth>'laminopunne 

9<2-methyl-I)-nl)ofuranos>i)-2-methyl-6-hydroxypiirme 

9-(2-methyl-'D-ribofuranosyl)-2-hydroxy-6-methylpunne 

9-(2-methyl-'Z)-ribofuranosyI)-2-amino-6-hydroxypunne 
30 9-(2-niethyl-i>-ribofuranosyl)-2-hydroxy-6-aminopiinnc ^ 

9-(2-methyl-i)-ribofiiranosyl)-2-inethylamino-6-hydroxypuruic 

9-(2-methyl-D-ribofuranosyl)-2-hydroxy-6-mcthylaniinopurme 

9-(2-mcthyl-I>-nT)ofurariosyl)-2-dinicthylaminopurine 

9-(2-methyl-J!)-nT>ofuranosvl>6-dimethyIaininopiirinc ^ 
35 9-(2-meihyl-D-ribofuranos}i)-2-meihyIamino-6-dimcthylaminqpannc 

9-(2-methyl-D-ribofuranosyl>2-mercaptopiirinc 

9-(2-niethyl-i)-ribofuraiiosyl>6-mcrcaptopurine 

9-(2-methyl-D-ribofuranosyI)-2,6-dimerc:aptopurine 

9-(2-m^yI-i)-ribofuranosvl>2-methyl-6-mercaptopiirjnc 
40 9-(2-mahyl-D-ribofuranosyl)-6-methyl-6-nicrcapt<^urinc 

9-(2-niethyl-I)-ril)ofuranosyI)-2-merc»pto-6-methylraercaptop^ 

9.(2-methyI-D-ribofuranosyl)-2,6-dichloropurine 

9-(2-methyl-D-ribofuraEosyI>2-chloropurixie 

9-(2-niethyl-D-nbofuranosyl)-2-broniopurine 
45 9-(2-methyI-D-ribofurai30syl)-6-bromopurinc ^ 

9-(2-methyl-i)-ribofuranosy!)-6<hIoropurine 

9-(2-niethyl-D-ribofuranosyl)-2,6-dibroniopurinc 

Compounds of the present invention have a variety of valuable uses and have 
been found capable of inhibiting ribonucleic acid (RNA) synthesis, for oampfc, aad 

50 insoluble RNA synthesis, in Ehrlich ascites cells and KB cells. In mvitro tests me 50 
growth of KB cells has been shown to be markedly suppressed by compounds of the 
present invention as is the incorporation of hypoxanthme into acid insoluble RNA. 
Compounds of the presem invention are therefore useful as antimetabolites, as cell 
growth inhibitors and for the study of metabolism systems and have also been shown to 

55 possess fevourable c>lotoxicity characteristics considered with their cell g^iwth deprcs- » 
sion. 

Compounds of the present invention may also be converted to nucleotides by 
treatment with phosphoric acid derivatives in accordance with known techniques. As 
such, they are useful in a formulation of media for seleaive culturing of animal tissue 
60 cells. These nudeotides may also be useful in the study of nucleic acid metabolism. oO 
The following examples illustrate the compounds of the present invention. 
Examples 1—7 are concerned with the preparation of intermediate compounds. 
Examples 1 and lA bring examples of the invention daimcd in die specification of 
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our copending application No. 51812/69 (1,187,825). la the Examples aU parts are 
by weight and the word 'Dowex' is a trade mark. «««ufci«a uu pwra are 

Example 1 

Preparation <rf 2,3,5-Tti-0-benzoyl-2-methyI-D-ribofuranosyl chloride 
5 ^ This example shows the synthesis of a novd starting material used in the prepara- 
tion of the compound of the present invention. 

A solution of 5 g. (30.8 millimoles) of 2-C-methyl-D-ribono-7-lactone in 100 ml 
of dry pyridine is cooled to about 5«>C. and treated with 17 mL of benzoyl chloride, 
Tlie mixture is heated tx> 65-70°C for 4 hours and kept at room temperature for 
10 16 hours. The reaction mixture is stirred with 2 ml of water for 25 minutes to de- 
compose unreacted benzDji chloride, and the pyridine is removed at reduced pres- 
sure. The tfuck residue is dissolved in 100 ml. of diloroform and die chloroform sohi- 
tion IS washed with three 50-mI. portions of 10 percent hydrochloric add, two 50-ml 
portions of 10 percem sodium bicarbonate and two 50-ml. portions of water The 
15 dried diloroform solution is concentrated and tlie residue is dissolved in ether. The 15 
ethereal Boluuon is concentrated to 250 ml. and after being cooled to for several 
13r.l40°C ^' ^^^''^ 23,5-tri-aben2oyl-2-C-m5hyl-Z).ribo-y-kctone, 

Oft 1 A ^^^n "^J: f^^*^ "™^^^) °^ 2,3,5-tri-a-ben2oyl-2.C.mcdiyl-D-ribono- 

Xif^J^^^^I^h ^ tetxahydrofuran is cooled, under nitrogen, and treated wiA 20 
58.8 ml. of 1 M disecondaiyisoamylborane. The reaction solution is kept at room tm- 
perature for 16 hours. After the careful addition of 6 ml. of water, the mixture is re^ 
fluxed for 0.5 hour. The mixture is cooled to about 5^Q and 11.5 ml. of 30% hydro- 
gen pwoade is added while the pH is maintained between 7 and 8 throudi the addi- 

ZJ tion Of about 7 ml. of 3N sodium hydroxide. The mixture is extracted with six 50- 25 
mL portions of diloroform and the extracts are washed with several portions of water 
pc remaining peroxides are removed by washing the chloroform soluticm with 30% 
ferrous sulfate. Concentrauon of the chloroform layer gives 7.8 g. of crude product 
as a syn^. Hie product is purified by chromatography on 200 g. of silica gel in a 

30 mixftire of benzene and ethyl acetate (4: 1). From the column, fractions are 5)tained 30 
M^i^rontain 2i g. (37%) of 23,5-tri-0-benzoyl-2-C-metfayK« and i^>D-ribo- 

A Boluticm of 4.2 g. (8.8 millimoles) of 2,3,5-tri-0-benzayl-2-C-me±yK«jgVD. 
rib^mnose (conammg a smaU amount of 3,5-di-0-ben2oyl-2-C.methyl-?d^jffV.Z>. 
.35 nbofiffanwe) m 80 ml. of dry pyridine is cooled and treated with 8.0 mL (68 milli- 35 
iMles) of benzoyl chlonde. The mixture is heated at 9Q^C. for 4 hours and cooled to 
about 5°C A small amount of water is added and the mixture is stirred for 0.5 hour 
to decoMose excey (tf benzoyl chloride. The reaction mixture is concentrated and 
^^t,^ ? diloroform. The chloroform solution is wa*ed widi three 

^i^'illf?*^^ °1 10% hydrochlOTic acid, three 50-ml. portions of saturatEd sodram 40 
bicMbomte and three 50.mL portions of water. The dried chloroform layer is cchi- 
centrated to 5.1 g. of an oil. Addmon of 50 ml. of ether gives 2.16 g. r42%^ of 123 J- 

155~1560G^ Conaitratira of 
the fitaate gives 2.9 g. (57%) of essendally pure lA3,54«ra.O-beimwl-2.C-maliyl- 
45 a-Z>-nbofuranose as an oil. ak 
To 100 niL of a saturated solution of hydrogen chloride in ether is added 2 mL 
of acetyl chlonde and 1.5 g. (2.6 millimoles) of lA3,5-tetra-0-benzoyl.2-C.methyl. 
p-i^-nhoturanose. The solution is kept at room temperamre for 2 hours and the ether 
% JiiS^ tL "f^ ^'^T "^'"^ ^-^PJ' P*55^ ^ ^^"ene are successively 

^^^J^^A T^f^ ^"^l' ^solved in dry cthar 50 

and qui<^ washed with cold saturated sodium bicarbonate and. finaUy widi cold 
Zf^'u^i^ ^V^*^^ solution is concentrated and a readue of 23^- 
tri-0-beii2oyl-2^metltyl-i?.2)-ribofumnosyl chloride is obtained. ^ W 

Example 1A 

55 Rjeparaticm of 23,5.Tri-0-benzcyl-2-meth5d-D-ribof^^ Brraiide 55 

A solution of 1.5 g. (2.6 mdhmoles) of lA3^-«etra-0.benzoyl-2.C-meihyl-a^D. 

JJ^'llf^^i'^ ^'^^"^ ^ ^ is treated widi 0.25 

mL of acetylbromide and 7i mL of a 32% (w/w) solution of hydrogen bromide in 
ac«ic and. The mmure is kept at 25°C. for 24 hours. The mbiare is concSS 
and a pomon of dry toluene is distfllcd, at reduced pressure, from the residue to 60 
renove excess hydrog^ bromide and acedc add. The residue is dissolved in d^ 
ether and qmddy washed with cold saturated sodium bicarbonate and finaUy with 
cold wat^ After bei^ dried the ediereal sohition is coDcenmited and a resMue^ 
2>3,5-tri-0-benzDyI.2-C.mediyl-)5.jD-n^ofuHH^ faromide is obtain^ 
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Example 2 . , , 

Picparation of 9-(23,S.tri-0.bcnzoyl-2-inethyl.D-rflx)furanosyl)-2^cc^^ 

hydroxypurine . 
About 25 ml of xylene is distilled from a suspension of 5,95 grams (0.014 mole; 
5 of chtaZr«:rf •2.1,S;n,ido.6.h^^^^^^ in 175 n,!.^ »e !o [o^^ * » 
last traces of water. The suspension is cooled to 25''C. «™ 2'3,5-tn-0-ben2oyi ^ 
^thyl-^tono^l chloride prepared from 8.1 grams (0.014 '^o^l'^^^^f- 
So^Sl-2-m4yl-2).Tlbofiranosc in 25 ml. of dry rykne is Jidded-TTie mix- 
we b stirtrf arf heaiid at a temperature of from about 50°C. to about 100° C. The 
10 I^M cS" fem a granular fori to floccolent. After being refluxed for one hour, 10 
a' hoHfxtSiTfe which removes the undissolved solids. Leadi.ng the sob* 

Sih titeS S^ponlons of boiling chloroform remove addmonal soluWe produ^ 
Sd IwS iiHoluhfcf sorting chloromercnri derivatives and 

Smtt irdiluted with two volumes of petroleum ether and the soUd which separates 
faS«d in Ac dflcSSfo^ solution Vbtained above.,The cUo^form solution ptos 15 
m aSnal 100 ml. is washed with two 75 ml. portions of 30% potassium lod^e 
»lu^ Md two 75-ml. portions of water. The dry chloroform layer is concenmttd 

lained. 

CXAMPLB 3 

Preparation of 9-(2,3,5-tri-0-beni!034-2-niethyl.D-ribofuranosyl)-6-N- 
methylbenzamidopurme 
About 150 ml. of xylene is distilled frran a suspension of 9.5 grams (i^;^ 
mol«^f dilotomercuri ■6-N-mcdiylbcnzamidopurine m 500 ml. of xylene. The mix- 
Sre fe aoled and a solution of 2^,5-iri-0-benzoyl-2-methyl-D-nbofurai«.qrl 
(&Mr8.2 giams [14.1 millimoles] of 1.2,3,5-tcm-0-ben2oy -2-med.yl-D- 
^otean^) in 50 ml. of dry xylene is added. The reaction mixtioe is stirred and 
SSdte 30 mimites. TheVmixture is filtered and 3 grams of "^"ed suirt- 
dUoiomercuri purine is recovered. The filtrate is concentrated to diyness and Ac 
KloU in 300 mL of chloroform is washed with two «0-ml. pomons of 30% 
potasshmi iodide solution and two 80-ml. portion of water TTie residual o I obtamed 
ifter removal of the chloroform is chromatographed on a short column of lf)jams 
of acld-washed alumina in 9 to 1 benzcne^hlorofonn. Fractions .^^^J^ 
Minted giving 9-(2,3^-tri^4)en2oyl-Z-metlyl.D-ribofiiianasyl><-N-methyl- 

35 benzanidopurine. 
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Example 4 

Preparation of 9-(23,5-tri-0.benroyl-2-methyl-i)-riT)ofuranos^^^^^ 
About 100 ml. of xylene is distilled from a suspension of 6.55 grams (16.8 am- 
molest of chloromercnri-e-chloropurine in 460 ml. of xylene m order to remove the 

40 of "varer. A solution of 9.05 grams (16.8 millin«oles) of ^J^-^^-O-he^l- 

:^^nethy^D-ribofuranosyI bromide in 40 ml. of dry xylene is^added to the snrred 
suspension at 25'=C. The mixture is refluxed for 2 houre. The ^lot mixMc is Mi«^ 
to Remove insoluble material. The filtrate is concentmttd to 150 ml. and <Wutrfjntfi 
300 ml. of petroleum ether. The mixture is kept at 50C. for one hour and fihaed. 

45 The solid is washed with three 20-ml. portions of petroleum etho- and drwd. ™ 
crude produa is dissolved in 300 ml. of hot diloroform and washed with two SO-aL 
ponions of 30% potassium iodide solution and wo SO-ml. P?"{?«„°LrTmrthvl 
dried (MgSO.) chloroform layer is concentrated, and W.5-tn-0-l*n^l-2-flK*y^ 
D-ribofu^osyl)-6-chloropurine is obrained. The product is purified by chromato- 

SO giaphy on a short alumina column in chloroform. W 

Example 5 

Preparation of 9-(23,5-tri-0-benzoyl-2-med»yl-D-ribofuranosyl)-2,6- 
dibenzamidopurine 

About 100 ml. of ^lene is distilled from suspension of 5XW grams (8.43 miUi- 
55 moles) of dJororaercuri, 2,6-dibenzamido purine in 370 mL of xylene to remove iMt 55 
traces of water. The suspension is cooled to room tcmpeMtim m a solutmn of 4.55 
grams (8.43 millimoles) of 23,5.tri-0-ben2oyl-2-me4yl.D-nbofimnoqrt bromide m 
37 ml of dry xylene is added whHe the suspenswai is being sdncd. The imxnire is 
i«fluxed for 2 hours and filtered hot vAiA removes insohiWe iMtwialjThe filtrate is 
«0 dauted with 400 ml. of petroleum ether and cooled in an ice badi. TTk solid is re- 60 
moved and dried. The product is t»btained as a complex wift mercuric hahde. The 
product is dissdved in 100 mL of chloraJimn and washed with two 40-ml. portions 
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^L^^^'.^^^^^^'f^ ^^^^ solution and two 40-ml. portions of water. The dried 
(MgbOtf) chloroform solution is concentrated at reduced pressure to rive 9-f23 5- 
to-0-bcD2»yl-2-fflcth3il-2)«ribofucanosy^>-^^^ ^ '^^ 

Example 6 

5 Preparation of 9-(23^-tri-0-ben2oyl-2-methyI-D-ribofuranosyl)-5.meihyIpuri^ 

A suspaision of 3.7 grams HO millimoles) of chloromercuri 6-methylpurine 
[Dayofl and Lowy, J. Am. C3iem. Soc. 73 1650 (1951)] in 200 ml. of xylene is dried 
?7^^'s^i^8 ^^o'l^ ^0 mi, of xylene. The cooled suspension is treated widi 4.94 grams 

iA f 233£-tri-0.benzoyl-2-methyl-D-ribofuranasyl diloride dissolved in 

lU 30 ml. of dry xj-lene. The raiiraire is stirred and refluxcd for 2 hours and it is filtered 
to remove insoluble matmal. The iiltratB is diluted widi 4 volumes of petroleum ether 
. ^. ^^^co^Ied for about 2 hours in an ice bath, the mixture is filtered The 
soM IS dissolved m 200 ml. of .chloroform and washed with two 30^ml. portions of 
TTor^f^^^ potassium iodide solution. The chlorofonn layer is dried (anhydrous 

15 MgSOO and concentmced to a residue of amorphous 9-(2,3J.tri.O-ben20vl.2-methvl- 
nbofurHno^l)-6-meih3^urine. v--» j myi 

Example 7 

Preparation of 9-(2,3>5-tri-0-benzoyl.2-methyl-D-ribofuranosyl>6- 
benzamidopurine 

20 A ^^ension of 2 82 pms (5.95 millimoles) of finely ground chloromercuri 6- 20 

benzamidq>unne in 200 mL of xylene is dried by distiUing 100 mL of xylene. The 
mature is a)o^ and a solution of 23>5-trt-0.ben2oyl-2.methyI.Z)-ribofuranosyl 
dilonde {made from 3.45 grams (5.95 millimoles) of l,23,5-tctra-0-benzoyl-2-methyI- 
f-iib;ofuranose] m 30 ml. of dry xylene is added. The mixture is stirred and reflused 

25 for 80 minmes. pe hot mixture is filtered and the solid is washed with 25 ml. of 25 
^^^i^^^ ^^^^ petroleum ether, and 

after bemg krat at 5^C for 20 hours, the mixture is filtered. The solid is dissolvk m 
ml. of chloroform and the sohrtion is washed with two 20-mL portions of 30% 
pottssiim iodide soluaon and two 20.ml. portions of water. Con^ntration of the 

30 dried cmoroform layer gives amorphous product which is cbromatographed on 70 30 
^ of almmna m ethyl acetate-chloroform (1:4). Fractions showing oriy one zone 
(Rf 0.65) afttt thm layer chromatogra^iy on alumina in ethyl acetate-chlorofoim 
are combmed and concentration of the sdvent gives 9-(23,5-tri-0-ben2ovl-2- 
me±yl-D-ribofuranosyl).6.ben2amidopurine as an amorj^ous solid "^'^^^^^ ^ 

^5 Example 8 35 

Preparation of 9-(2-Methyl-D-ribofuranosyl)-6-dimethylaminopurine 
»^fta^^l^,^ (^-^7 millimole) of 9-(2,335-tri.O-ben2oyl-2-methyl-D- 

nbofuranosyl)-6^daoropurme as prepared in E::ample 4 in 25 ml of methanol con- 
temmg 6^ grams of dunediylamme is heated for 10 hours in a sealed mbe at lOO^^C 

40 T&c wlution K concentrated at reduced pressure ajjd the residue is dissolved in 25 40 
2 ^L™5^' Tne water solution is washed with five 8-mL portions of beuTene and 
aen treated with 2 grams of Domex II-XS which is a strongly basic anion-exdhanse 
resm havmg a styrene divinyl benzene polymer matrix and containing quatema^ 
ammoniran grmms. It has an average partide size in the range of 50^100 medL It 

Ed™M^?^^^ 157,5,7th 45 

' ^"^^ ^f^" tic^Rahway, N.J. The resin is filtered and Wshed 
n P°^°^°^ The filtrate is concenuated to dryness and 9-(2- 

meihyl-DHribofuranoqd)-6-dime%laminopurine is obtained. ^ 

m% Ti_ . EXAMEUB 9 

5P Preparation of 9-<2.methyl-JD-ribofuranosy])-2,6-diaminopunne 50 

^^yrf^«^^^^7 2L\i^ ^^-^7 minimoles) oi 9^^3^-tri-0-beizoyl-2-methy^2}. 
rib^uranosyl).2,6-diT)en^^ as prepared in Example 5 in 12 ml. of drv 

^^w'l * ^ ^ (^-2 millimoles) of sodmm in 12 ml. 

The mmnre is refluxed for 3 hours and the resultem solution is concen- 
trated at reduced prKSure. The residue is dissolved m 24 ml. of water and the pH is 55 

^r'"?!!? ^T?"' ^^'^^^d fi^ lO^ml. portions of 

cworororm to remove methyl benzoatc and concentrated at reduced pressorc to a 
residue contaimng 9-(2-niediyl-Z)-ribofuranosyl).2,6.djammopurine. 

EXAASQPIB 10 

Prqparation of 9<2-mefliyl-D-nT)ofurBno8yI)-|wirine^thiol 60 



60 



dryness at reduced pressure and the residue is dissolved in 25 ml. of water, iiie 
aqueous solution is w-ashed with two 5-m]. portions of benzene. TJe aqueous layer is 
stirred for 2.5 hours with 3.5 grams of moist Dowex II-X8 (see Example 8), during 
which time the pH of the solution rises from 7 to 9. The resin is removed and 
washed with three 15-mI. portions of water. The filtrate and washings are concentra- 
ted to a residue containing 9.(2-methyI-D-ribofuranosy^)-6-methylaminqpurme. 



10 



g 1,187,824 

A suspension of 1.25 grams (1.96 millimoles) of W/'^-^;?^^ 
jD-ribofurano5yl>6-chloropurine, prepared as m Example 4, and 307 mg. (4.0 miiu- 
mo 5 of thiourea in 3 of ethanol is refiuxed for 40 mniutes. After 5 jnii^utes a 
dear colorless solution is obtained which becomes yeUow m 15 m^iutesand ^^^^^^^ 
5 thereafter colorless crystals of 9.(2,3^-tri-0-benzoyI-2-incthyl-I)-ribofaranosyI> 

purine-6-thiol crj'Stallize out of solution. . « , r • u i -> «,.tt,«i n 

^ A suspension of 400 mg. (0.64 millimoles) of 9f ,3^.m-0.ben2oyl-2.meAv^^^ 
riboftiniiK)^'I>purinc-6-thiol in 3.5 ml. of diy methanol is tr^ted with a solutton 
made fiom 1 9 i mg. of sodium and 3.5 ml. of dry methanol is added. Complete solu- 

10 tion occurs immediately. The solution is refiuxed for three hours. Tie solution is 
concentrated by distillation at reduced pressure and the residue is dissolved m 6 ml. 
of water and the pH of the solution is adjusted to 9 with acetic and and the aqueous 
mixture Is extracted with four 1.5-ml. portions of methylene chloride. The aqueous 
lavcr is concentrated by distillation to a volume of 4 ml. and the pH ^JJ<^}^f f 

15 4 'with acetic acid. The concentration of the soluuon gives a residue comaming 9-(-2- 
mcthyl-D-ribofuranosyl^purinc-e-thiol. 

Example 11 

Preparation of 9-(2-methyI-D-ribofuranosyI)-6-methyIaminopunne 
A mixttie of 1 gram (1.6 millimoles) of 9-(2,3^-tri-0-benzoyl-2-methyl-D- 
OA ribofuranosv'I)-6<hloropurine and 8 grams of methylamine m 25 grams of dry meth- 20 
anol is hcawd for 10 hours at lOO^C. in a sealed mbe. The solution is conccntiatcdto 



30 



55 



' Example 12 

Preparation of 9-(2-methyl-i)-ribofuranosyl) purine ^, ^ „ 

30 A solution of 1 gram (1.6 millimoles) of 9-(2,3^-tri-0-ben2oyl-2-methyl-D-rib(H 

furanosyl)-6-chloropurine in 17 ml. of dioxane with 80 mg. (2.0 millimoles) of mag- 
nesium oxide and 0.5 grams of 5% palladium on charcoal catalyst is shaken for 98 
hours in an atmosphere of hydrogen at 25°C. The mixnire is filtaed and concentra- 
ted by distillation at reduced pressure to a residue contammg 9-(2^p-tn-O-ben20yl- 

35 2-methyl-D-ribofuranosyl)purine. « , ^ , , -» * t « t 

A solution of 400 mg. (0.69 millimoles) 9-(2,3^-tn-0-ben2oyI-2-mediyI£-nb^ 
furanosynpurinc in 8 ml. of dry methanol is treated with a solution made from 23 
mg (1 mg. atom) of sodium and 8 ml. of dry methanol. The pale yellow solutton is 
refiuxed for 3 hours and concemrated to dryness at reduced pressure. Ilic residue is 

40 dissolved in 15 ml. of water and the pH is adjusted to 65 with acenc aad. The 40 
solution is extracted witii four 5-mI. portions of chloroform and the aqueous Pjase is 
concentrated to dryness at reduced pressure to a residue containing 9-(2-metbyl-Z?- 

ribofiiranos\'l)purine. ^ ^ .^^ ^ , n 

A suspension of 800 mg. (1.2 millimoles) of 9-(2,3,5-tn-0-benaoyl-2-meAyI-p- 

45 ribofuranosyI>2-aceiamido-6-hydroxypurine in 8 ml. of dry methanol is treated with 45 
a solution made from 105 mg. (4.5 mg. atom) of sodium and 8 ml. of dry meilianol 
and the mixture is refiuxed for two hours. The mixnn« is concentrated to diyness. 
The residue is dissolved in 35 ml. of water and the pH is adjusted to 7 by the addi- 
tion of acetic acid. The clear sohition is washed with three 8-mI. portions of dilcffo- 

50 form and the aqueous layer is concentrated to a residue of 9-(2-methyi-/)-nbo- 50 
furano^goaninc. 

Example 13 

Preparation of 9-(2-methyl-D-ribofuranosyl)-6-chIoropiirinc 
A solution of 479 mg. (0.98 millimolc) of 9-(2,3,5-tri-0-ben2oyl-2-methy!-i)- 
55 ribofuranosvl)-6-chloropurine, prepared as in Example 4, in 20 ml. of cold methanol 55 
containing 2 grams of anhydrous ammonia is kept at 5®C. for 20 hours. The solujnon 
is concentrated at reduced pressure and at a temperature of less than 20^C The 
residue is recrystallized from metiianol to give 9-(2.methyH)-ribofuranogri)-6-diioro- 

punne. Example 14 ^ 

Preparation of 9-(2-mcthyI-/)-ribofuranosyI)-6-mcthyIaminopurine 
About 150 ml. of xvlene is disuDed from a suspension of 9.5 grams (19.5 miHi- 
moles) of chIoromercuri^6-(N-methylbenzanildo) purine in 500 mL of xylene. The 
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maxture is cooled and a solution of 2^,5-tri-0-benzoyI-2-methyl-i)-ribofuranosyi 
cWonde [from i2 grams (14.1 miUimole) of lA3,5-tetra-0*ea2oyl-Z-nirfnd-fl.D^ 
nhofurwiose] in 50 mi. of dry xylene is added. The reaction mixture is stirred and re- 
fluxed for 30 minutes. The hot mixture is filtered and 3 grams of unreacted starting 
diloromercun purine is recovered. The filtrate is concemrated to diyness and the 5 
residual oil m 300 ml. of diloroform is washed with two 100-mL portions of 30% 
potassium iodide and two 100-ml. portions of water. The residual oil obtained after 
removal of the chloroform is chromatographed on a short colimm of 140 grams of 
aad-wa^ed alumina in benzene-chloroform (1:9). Fractions containing only product 
are oombmed and concentrated giving 9-(2,3,5-tri-0-ben2oyl-2-metfiyl.D.ribafarano- 10 
syl)-6-(N-methy!ben2amido)purine as a glass. 

A suspension of 3.9 grams (5.45 miliimoles) of 9-(2,3^-tri-0-ben2qFl-2-mediyl. 
i>-ribofuranosyl)-6-'(N-metiiyIbenamido)purine in 40 ml. of dry medaanol is treated 
with a solution made from 175 mg. (7.6 mg. atom^of sodium in 40 ml. of dry medn 
15 anol and the solution is refluxed for 3.5 honrs. The medianol is removed and the 15 
sohition of the residue in 76 ml. of water is neutralized (pH 7.0) with acetic add and 
washed with three 10-ml. portions of ditoroform. The aqueous layer is concentrated 
by distillation to a residue of 9-(2-methyl.D-ribofuranoqrl>6.methylaminopurine. 

Example 15 

^ ^ , Preparation of 9-(2-methyl-D.ribofuranosyI)-6-ethylaminopurine 20 

A solution of 2.0 grams (32 miliimoles) of 9-(23,5-tri-0-ben2oyl-2-methyl-D- 
nlK)furanosyl)-6-^hloropunne prepared as in Example 4> in 30 ml. of ethanol con- 
tammg 12 ml. of ethyl amine is heated in a sealed tube at lOO^C. for 10 hours. After 
removing the solvent, the residue is dissolved in 60 ml. of wata- and extracted with 

25 diree 15.ml portions of etiha. The aqueous layer (pH 6i) is stirred for 1 hour widi 25 
2.5 grans of Dowex II-XS (sec Example 8). The resfai is removed and washed with 
four lO-ml. portions of water. The combined filtrate and washings arc concentrated 
to a residue of 9-(2-methyl.D-n^afuranosyl>6-cthylamhiopurine. 

Example 16 

^ , ^ . preparation of 9-(2-methyH)-ribofuranosyl).6-methyhhiopurine 30 

A boilmg mixture of 605 mg. (1.9 miliimoles) of 9-(2-methyl-D-ribofiiranosyl). 
5<hloropunne, prepared as in Example 14, m 30 ml. of anhydrous methanol is treated 
with a solution prepared by saturating 20 ml. of 0.1 N sodium medioxide m methanol 
with methyl macaptan. After being refluxed for about 30 minutes the solution is 

35 coo cd and «)nc^ated to dryness. The residue is dissolved m hot water and on 35 
codhng, 9-(2.med5rl.2).nT)ofuranosyl)-6-mediylthiopurm separates. 

Example 17 

^ Preparation of 9-(2-methyI-D-ribofuranosyl)-6-methylpurine 
i^c ^ (^-^^ nullimole) Of 9^(2,3^.tri^-b^oyI-2.methyl-D. 

40 nbofuram)syl>6-med)ylpurme, prepared as in Example 6, and 50 ml. of dry methanol 40 
is tteated wiA a solution prepared from 23 mg. (1 mg. atom) of sodium and 10 ml. 
of (toy methanol. The mixture is refluxed for 4 hours and concentrated to dryness The 
residue is dissolved in 30 ml. of water and neutralized (pH 7) with acetic add When 
2^e aqueous laya as concentrated to a smatt volume and cooled, 9-(2.mediyl-D.ribo- 
45 xuraflio^l}-G-methy]punne precipitates. 45 

Example 18 
Preparation of 2'-methyladenosine 
A mixture of 1.48 grams (2.08 miliimoles) of 9-(2,3,5-tri-0-ben2oyl-2-mediyl.S- 
D-^bofi^ajiosyl)-6-ben2amidopurine prepared as in Example 7 and 15 ml. of to 
50 meftanol is ^tsxed with a solution of radium medioxide prepared from 70 me ^ 50 
miUunoles) of sodium and 5 ml. of medianol. After die mixture has been refluxed for 
43 minutes, it is concentrated and the residue is dissolved in 50 ml of water. The 
pH is adjusted to 6.8 widi a few drops of acetic acid. The solution is extraaed wiA 
ftree ZO-ml. portions of edier and die aqneous layer is filtered and concentrated to 
55 about 5 The solid obtained is recrystaUized from 7 ml. of warm water, mvine 55 
360 mg. (59%) of 2'-metiiyIadenosine. w lu waicr, giving 33 



WHAT WE CLAIM IS:— 
1. Compounds trf the foonula : 
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in which each of and R., which are the same as or dafcrtat 

a hydrogen or halogen atom or a hydroxy, C.^ alkyl, ammo, C,.. alkylamino, di(Q-, 

alkyl)aimno, mercapto or C1-5 alkyldiio radical. 

2. 2'-MethyIadenosine. 

3 9-(2-Mediyl-D-ribofuranosyI)guanmfc 

4.9-(2-MeLhyl-D-ribofuranosyl>puriiic-6-thio!. ^ a- #«rmni« - 

5. The process that comprises, in a first step, treaung a compound of the formula. 



10 in which R', R" and R'" are the same or diflfcrent acyl groups and X is a halogen 
atom with a compound having the formula : 



10 



15 



in which each of R. and Rd, which are the same as or different from one anoA^, 
is a halogen or hydrogen atom or a hydroxy, Q-» alkyl, acyhmmo or acyl-(Q^, alkyl)- 
amino radical, in a solvent to form a compound of the formula : 



15 
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and, in a second step, subjecting the latter to basic solvolyas to produce a compound 
as claimed in daim 1 in whidi each of and K], is a halogen or hydrogen atom or 
a hydroxy, Q-g alkyl, amino or Q-5 alkylamino radical; or, but only when Ro and/or 
Ra in Compound IV is halogen^ to aminotysis with ommoda, a Cj-j alkylaminc or a 

5 di(Ci_5 alkyl)aniine to produce a compound as daimed in daiin 1 in which and/or 5 
Rb is amino, C,.5 allqrlamino or diCQ-^ alkyl)amim>; or, but only when Ro and/or 
Rd in Compound IV is halogen, to meicaptolysis to produce a compound as claimed 
in daim 1 in whidi Ra and/or Rb is mercapto or Cj^ allgrlthio, the mercaptolysia 
being followed by basic solvolysis when the mercaptolysing agent is iMourea. 

10 6. A process according to daim 5, in whidi tiie first step is carried out at a 10 

temperature of 25°C to 15a°C for a period of time from 15 minutes to 5 hours; the 
basic solvolysis is carried out at a temperature of from 5^0 to 150^C for a period 
of time from 15 minutes to 5 hours; tiie aminolysis is carried out at a temperature 
of from 25°C to 150^C for a period of time from 15 minutes to 5 hours; and the 

15 mercaptdyas is carried out at a temperature of from 65®C to 90**C for a period 15 
of time from 15 minutes ro 5 hcHurs. 

7. A process according to daim 5 or 6, in which the second step is sdvolysis 
and die solvolysing agent is an alkali metal or alkaline-earth metal hydroxide (x 
aDcozide^ ammonia or an amine in a alcohol. 

20 8. A process according to daim 5 or 6, m which the second step is mercaptd[ysis 20 

and ihe mercaptolysing agent is thiourea or a salt of a Cj-o allgrldiioL 

9. A process according to daim 8, in which the salt is an alkali metal or alkaline- 
eardi metal salt of a C^ alkyl mercaptan* 

10. The process that comprises treating 2,3,5-tri-0-ben2oyl-2-methyl.D.ribo- 

25 furanosyl diloride with ddorMnercuri (6-benzamidopurine m the presence of xylene 2S 
at reflux for 80 minutes and then held at 5°C for 20 hours to protfiice 9-{2333-tri-0- 
ben25tyy^l-2'-methyl-D-ribofurano^l)-6-ben2amidopurine3 reflnxing said 9-(23335-tri-0- 
bai2oyl-2-me±yl-D-ribofuranosyI)-6-ben2amidopurinc with sodium mcdKwdde for 45 
minutes in mettmol thereby formmg 2'-methyladenosme. 

11; A process that produces a compound as daimed in daim 1, substantially 30 
as herembefore described in any one of Examples 8-^18. 

12. A conipound as daimed in daim 1 when pc^ared by a process acoozding to 
any cue of dahns 5 — ^11 or an obvioas diemiod eqnimlent of audi a process. 
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